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(57) [H$j] 

^3S©jI!&##T(serial analysis of gene expression: 
kit. SI^H) •X?l,OOOJK-h©fS3£Sn&^5''©E?iI* 



C2) mmw- 10-511002 

fflli^-f^^r^ 1 ; (cDNA) * U 3"*? V^f- K£ft©U 

Hi cDNAt'J^? Utff- Kj^£>I®5e£ * V^f- Kffi^J^^ 1 ? 

^£MU #^«2 c DNAt'J 3"** l^f- K^&filjgSfrfc*? l^f- K 

g^L, ^o|2 ?:?£H2^ T J X% ? K'J (i^l 2 * T J =f ^ V 

o 

H 5 CEl^^Sc 



(3) 
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9. ifrie^3>*rv-^8 ~x><r>v9 ?frh?£z>, mMMsKmrn^mo 

12. Hi *3 «t TO 2 ^- U K'J S5?!I : 

i'-TTTTACCAGCTTATTCAATTCGGTCCTCTCGCACAGGGACATG -T 
3'- ATGGTCGAATAAGTTAAGCCAGGAGAGCGTGTCCCT -J 1 

5*_ TTTTTGTAGACATTCTAGTATCTCGTCAAGTCGGAAGGGACATG -3' 
3 1 - AACATCTGTAAGATCATAGAGCAGTTCAGCCTTCCCT o'. 

15. IISSJ^> Kj;^ V7-WBsmFl£J;^FokIj; 19 & ft* , ft 

16. v ? ^^i2~ eojtiMT-* & , wxi 5 ^ia»(7)^ 0 

17. v^^l8~22^fr-C&&, ^Jl^fS»(7)^ffio 

18. # V J 7 - ^Mimm ( P C R ) K X *> igtl-TS , 111 6 H!5«c7)^fe 0 

19. PCRffl£0^7^-^ 

5' -CCAGCTTATTCAATTCGGTCC-3' ii =fc 
5' -GTAGACATTCTAGTATCTCGT-3' 

20. *f£^«^^ffi1-&7jffi^$,oT, 
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7°-Jl/£, if(is79^ v-£^>f yij ^-fX£-£&£^H 1 

±lli7°:Mv-£/W 7'J ^>fX3*£fc&<a$ft2@e?U£ i b^lS2;J- 1 J 
7 Vi-f- K'J y % — b Mln L> 

22. $ 1 fflR|x> 7 L-7~Wc DNA^m < t 4> 1 o^f£fg^££^r 

23. »lMPI^f ^4«M^fSm»^^1-^, »M22n| E ^c7)^ 0 
24 ffr||Sgx> K7 7 l^T^-lf^Nlalll-c^s, m#£ 23 fcfe«<E»#ffio 

25. c DNA^«^f££#fr, W^ 20 ^IS*^*feo 

26. I^MxwntM, H^«25n|e®^^^ 0 

27. ^xW^mf>^^ ft^Il26(c|a^c7)77^ 0 

28. miisxxfm2tv i^f- K'j yjj—hmzx? v*?- vmn^-r 

Mll 20 ^ffi»^£o 

29. f£ l £ J: 0^ 2 * 'J ^7 7 V^f- K'J * 7 - K@B^J*^T 

ff« 2 °^f5®^teo 

30. Hi £ «fc tfflS 2 # 'J xf7 7 i^f- kij >*-^?)S?iJ : 

5'-TTTTACCAGCTTATTCAATTCGCTCCTCTCGCACAGGGACATG -3 1 
3'- ATGGTCGAATAAGTTAAGCCAGGAGAGCGTGTCCCT -5' 
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5'- TTTTTGTAGACATTCTAGTATCTCGTCAAGTCGGAAGGGACATG -3' 
3'- AACATCTGTAAGATCATAGAGCAGTTCAGCCTTCCCT -5', 

3i. m2Mm*>vz?u7-w*<Dmm&m*hmfttz&&T?®w-t&, m 

33. IISgx> kj?^ V7-WBsmFl£ j^Foklj; 19 ft* , ft 

o 

38. ifria^n^^T^-^its ~2o^^^^^t,44, n*s 37 KieSt^*teo 

39. (PCR) K«fct)Jf|iS«, M»20n| E ^c7)^ o 

5' -CCAGCTTATTCAATTCGGTCC-3' 
5' -GTAGACATTCTAGTATCTCGT-3' 

41. c DNAv^^c??^«v^^(7)^^(7)S^U^^1-^jtfS^(7)^m^*1- 
^>fX 3 l BB^Ifcto^i * ij =f jt ? - K'J 

Egi > k jt ^ ix 7 - -tf sass^a* fe*i*Ljt »-e d n a £^ if 1- & ti #> comm.*- 
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42 . frE^u ^5&-a*:&e>E2ni : 

5'-TTTTACCAGCTTATTCAATTCGGTCCTCTCGCACAGGGACATG -3' 

y- ajggtcgmtaagttaagccaggagagcgtgtccct -y 
5'- tttttgtagacattctagtatctcgtcaagtcggaagggacatg -y 

3'- AACATCTGTAAGATCATAGAGCAGTTCAGCCTTCCCT -5', 

(iit, Aliyf^^yA^^) S:tt&, If >R:® 41 ^f5K^ 7 F 0 
R^^y F Q 

44. IISgJx> Kjt^r VT-^f^BsmFI-c*^, H^H^lES^ * v F 0 

4 5. nmm^y^^-f 

5' -CCAGCTTATTCAATTCGGTCC-3' fcjttf 
5 1 -GTAGACATTCTAGTATCTCGT-3' 



C7) mmw- 10-511002 

&mnti, *W3Lffi&MR%r<OMnr&-% CA57345, CA35494 is X UGM07309 
*tt5ll±, 1995^9^12 S #ttcO^il#fFai®^08/527,154^ ( 7)^^aiS 

^^-r^tc^^Mii^^M^M (serial analysis of gene expressi 
on: SAGE) &tH|1-£ 0 

NA (cDNA) <DBB3nj t^ftl^ltfraStlT^o tv^«(i, 

AESnj&SgoM^ * P) *9> &»lt> Sllll&S! is J: ^M^^H? 
mRNA^-o«;^f£o(taiti^ {iMitc? -5. t III, $ £>K-f > 
hn>HMfcilfS^-H« (f^lPJsJ:^ IS J^fb<£>£ 
tffWc DNAE^SEtJ: t9£^*L£/i£ ? tilLTlfc^f)^^ (fc h 
ct^SS^^^t'KI-SM^^CReport of the Conmittee 
on Mapping and Sequencing the Human Genome) ? National Academy Press, Wash 
ington D.C., 1988) 0 ^H® c D N A 7 -f ~fv 'J - v»4 V J A <D 

m^mM<7)W.m&;fcTii7f±frT&& tmz-tbti-c^&o c dnacd^ ?? u 
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K 2t S BE3?!l * 1" ^ SiliIf,4V^T^5 (Putney £, , Nature , 302 : 
718, 1983) Q 

RNA«ili»*)W&ii:A«*4o 

Mrtt, 2 o<7)MMH^itfe-?lia«:Jt!|!!-ra J:-C®46-C^ffl-e*S (Hedrick 
Nature, 308:149, 1984; Liang and Pardee, Science, 257:967, 1992) o t 

^(expressed sequence tag: ESOtelijt^t^fSl"* Tt&^fflft y - )VT 
% & c\ t o tz (Adams £, , Science 252:1656 1991; Adams £>, Nature, 355: 

632, 1992; Okubop,, Nature Genetics, 2:173, 1992) & cr, CO , y-+F>-7*ny 

-T^ys?, RN7--b*7'nf^y3>, £ J: «jj£^|t- *K 'J ;* 9 - -tf^ilE 
j£ (RT-PCR) ^;fjf (Alwinet,, Proc. Natl. Acad. Sci, U.S.A., 74:5550,1977; 
Zinnf,, Cell, 34:865, 1983; Verest,, Science, 237:415, 1987)^^^^, — 

lift Hfetfcfi? > ^ e> t> K 15Qt£SM ifc»i^-*LJ:*)^v»5t^v*f-KE 

iifc, (sequence tagged site: STS) (01 son f, , Science, 245:14 

34, 1989) (i, r;^<Dnft&m*ft$Lt&tztb<Dryi*~?-%->km , mt& 

Audita Bt-^s? tL^^m^s^^i- 0 zmzfitzjkfc^v 
mfeit, in vivo x-mmK&^zti^ztiti&fc : ?'<D^- ^ 
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;^9~y *m &-t & tb k. , #^F- 4> ztitz itfs^- * #hb n ##r1- 

4 - t £ nr |6 1 1" 4 Bfc 5 £ $ 3ttT 0 H r £ £ mJL^ 9 - > <r> M £ f i , 

mazmmr-ry wmfc, &fc?mm wx-tf. ma^mm mo&m&fc 
m & l < fi iwi c«m n & »t a * ife^a^' ? - > * m fe-r & * 

Ty^tML, ISt^jftig (3>*f7Ht) Lt?n-7ftLfc 0 lOOOfg 
o ^t^^my-^b LToSAGE^ffi^ grS**^»)S1-6P 

1, 



(10) 



mmw- 10-511002 



&&gtP&*3 X VtimttM K £ tt <Z>5£*ft § Mftffc (cataloging^ £ 

r ) y Canchori ng enzyme) j j Nlalll^^ »> ^ H 2 fftl PlS^t" & fc> ^ * 3f > ^ 

0f|(tagging enzyme) |iFokI-e&& 0 BMitzfy^ fi*<7)@Ey!l33 <t t/jfc^ji 

M*<7)ge^£^u ii-c rxj ^io* roj im%& 9 ?<dx ? v** ks- 

^ -if- ^> 3 >Mt (filH) -elgLtStlA-t > h (percent abundance) 
£HTo ^Efti^hli^ 1 frtb&OX iKmm* ft£ 0 TRYV2}i h i; 7'yy 

t, chymo (i^^e h 'j -fit ; -yy<D* y*7&L, f ltela/pro i4<x9; ^_ 
*ft£#£*A~-b> Mi&IIlI-* (S£i(7)*7v>M) itt 
S 3 li, SAGE? ^cDNA7^^7'J-^^^'J-^>7 Lfc*£*£^ 

AS&fc/W y-j ^-f 4f-v3 >i|g*^To Pi*J;o f P2[,i^ 2 me^tTt^ 

igftfcfcf'JftT&o gfff (i Molecular Dynamics Phosphor Imager "C$§S> ft 

z-ty-rjytnT*} h?jy £^T 0 

*5> (0 -e ^* ft £ 7r& 4: »T & 0 SfST-^iL?) I^^lf (S4GE) t £ olt «b ft 
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^(9 -10 bp) ft, ^tL^¥jgt/t*I^I®£?^^f£*^^W?tLS tVM 

o mx_b\ 9 bp mm-M^mm±, 9?&$L-w?>yj*x9v*<f-Yfr-%* 

ffi£tid&, 262,144 (T)^nm (4 9 ) OT5;H s Ti, -MSfitii 
t h ■ A ^80,000- 200,000 <7)jf£^jg^£ 3 ^ K1"& ^ t ^^Pt1"& CFie 
Idsf,, Nature Genetics, 7:345, 1994) o T^&K«»^JlC«tWl§^> M 

7 bp ^4r5KC&&o 

1-&^^^ffi1-&o ^Mlt Mf^^y'JIll (cDNA) t'J^' 
1 f LT»2 c DNAt 'J -3%% Vfrh PJIgE £ fi 



ci2) mmw- 10-511002 

v$i- kbe^j £ sit s-^-eft *> , i^ti^ ^ liHas 3 ftfc MfST- n 

m R N A) *^*f1-&ifc*^Lfc^ia-C*4o m R N A £>i£if£^K J: £ - # 
SID N A E^U <7) i n vitro^^ £ «Mi , ft & £ £ £ £ £ m R N A 

£J£itl1-£ 0 m R N A ? D N A ffilfr^fflil) D N A (cDN 

A) tv^ 0 

ti* tj rfv-if^coi £-e&& 0 ^;a^&^MXfi# < coggings ft, i 

o 

TOlfl c v * ^ £ ^Iffl" S i t \z. I *) , (Ml x. ii\ 

p C R) Hi 19 2*A£ tL&^«^%&^T*C distortion ^#^1-& iH s t 

% & ^ tr<?>W\t&\i* ft&co-e, 2 o<a* wiwi— <z>y tiz> 

ST?x.ffiv» 0 ^slt^XL, ^ W & 6 (biased)^ & 

£if ISis «t 0 s / £ li * n - x y y& \z X *) $ *i s nTf * S Efy * ^ 



(13) !f# jt¥ 10-511002 

* f- K) o 

[ry%i)yyffl- : M] ttzitmixti Taej tmzti&mi k** i^r 

, ^^<Hlo©IW^tU ^tl*9>x_*#$t?)c DNASr-SDif-C^SftJ 
Plx> ^ l/7-W?W, WxJf, ^KlfflS^fiJ^I-^ J: r> ^ 4^ 
£#W®Sfc$#£#TSg^fi¥^LT25^gtt (4 4 ) rfcKiaJBfT&fc^'S 

jfeMR|x> ^ vr-^ft LTfi> *IPJ?<7)^^J^M^£tL& «fc i fcNIalll 
5& s £>6 0 DNA^? cDNA) rtW<Hlo«MM^o 

flfeoMfcx;/ Z VT^-tf Current Protoc 

ols in Molecular Biology^ Vol, 2 ? 1995 ? Ausube1t,|g i Greene Publish Asso 
c, & Wiley Interscience f Unit 3.1.15; New England Biolabs Catalog^ 1995 



(14) !f# jt¥ 10-511002 

? # f- k ee^ii * ^ £ lit & s £ t± &&-r & >t * k *o ffl 

ifc^?->%\z\fe~r2>tztbK, mm <o m © y -? ^ k m l t m * s =§• m 

■?#f>;K6o tL^@£M^>^ fc fi, ^Bf2 tifdfccOc DNA^ 

W^&S t i fi 2 oct) c DNA7-;K:^ltSo #7°-;v£r y is x ) v tr-fb 
»lt'J^^ K'J >#-|iig*I:/5>f V-tfVW 7 M J -If- V a >0 



(15) 
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tz 

J -eiso Sf 1- & o fil tf\ & 2 fMRSx > f >t ^ v 7 - -tf \i nsg ^$ij Rgg?^ 

tlTt-g^SEBl-e^ifl-^CSzybalski, W. f Gene, 40:169 1985) G IISgflj|Jgx 

> K*? P7-l£<DWh LT\ BsmFI ^iotRokl^tf t,jL£ 0 *Ofl&e>Sifte> 
g^fi^*^ 4 (Current Protocols in Molecular Biology, fff| £^ 

5 '-TTTTACCAGCTTATTCAATTCGGTCCTCTCGCACAGGGACATG -3* 

(K?iJ#-t 1 ) 

3- ATGGTCGAATAAGTTAAGCCACKjAGAGCGTGTCCCT -5' 

5'- TTTTTGTAGACATTCTAGTATCTCGTCAAGTCGGAAG<KjACATG -3' 
3'- AACATCTGTAAGATCATAGAGCAGTTCAGCCTTCCCT -5- 

4) , AJi v 7** * V * * V # f - K (Mx_ If, v r # 3r~> A ) 
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ij > # - £i£it-r & k f±, » 2 fjpi^-r ^ ^ ^ * > n«t s msw® 

officii, ?^fi&9 ~llJe^-C**o Lfc#oT\ v^li^-SQ^ 

V 9 v * ^«±0ft ( 5 'f j ) ten l fflRgx > K J? 9 V 7 - X tfT3K 

-t* » 2 WH^ISi&Mis J: 0 s 'J > * - K «t <9 *LTV> & 

X i%W:m&J%#V* (PCR) £HJ: ig*H§£fHo 

VM± f £ , MM^M K & ^ 9 9 - ^<D ? n - - > V i tz \t M M% K <D 

t iH 5 T'H, i fc(i£*Jj£lftfc§£j&£ 



(17) **it¥ 10-511002 

7° 9 >f v - tiM^J <?)#^T-e#fi^ £ Hi& 3 K J£ & £ 3 <£> <> <*) T 

<fe o 

@B^J#^i~4-e^$tL^>'; if a t LX\i 

5 ' -CCAGCTTATTCAATTCGGTCC-3 ' 5 ) £ j ^ 5'-GTAGACATTCTAGTATCTCG 

T-3' (SyiJ#-t6) **^tffe*L£o ^*#T*tLff, aft©^*ffb4< t *> 

$ 1 fffljRgo. yF^VT- -tf -CJ|*g P C R £ k KX *) , fctfcK 

ifiti ^try^r^-ftLHy^ 7 & - i: § & 0 

, i £v77& L< {i3 7*rv-^7n-r.7 7"^ff^T^^*?-t^(7)^ 



(18) **it¥ 10-511002 

rfife^^J £&fflfg(±, v 9 9"M.m L WM<^>WX £ tz f±ffi*&* I- <£ 

o 

33J: Wl^Ml&co^MM^^prt^1-S#g<7)mf5T-^^1-So *M 
ffl v> * O S L ^ * ~ i L T\ Wittf, P B_I ueSc ri Pt ( st ratagene, LaD ol 
la CA)^ pBC , pSL301 (Invitrogen) £ XV^^K&^mvmMK^? 9 
-^S 0 U£L<U, V99"£ tz\±^(7yu > # r iiS2^iJ&5Sffl<7)^ 9- 

v 9 7 £ 9 n - - y y-fb tz t>(D^< 9 9 - (iiia & iii»Kf* A"C § & & e> 
o fig k mm &m&& - & - £ £ « -e, -r ^"C <z> ^ jj& t If - -e % 

n a « ± k mm l $ at & ^ t £ m m-t & ) i ± ^ # 3? -e ^ -e * & 

o 



(19) **it¥ 10-511002 

Ef-J&^fi; (Mx_fi\ Current Protocols in Molecular Bio~logy ? |fff| ? Unit 7) 

myi*$i&-r&tztb(D*y r£«MftU £o*yHi, tgm^yJ y 
MSBtf:^ <b Sift SBft-e D N A If tb coftfiJPl^ > K J? 

<Hl <Hl ^^am^tiTt^fST-t'^^tTv^ifflEffififc^^^ 

ffil" & o £ ^Mtf 1 - 200 ^ v * ^\ 0 1 L < lift 8 - 20(7? v ? ^ £, £ 

%L%W <o SACE^ £ ffl ^ fc&Sl $ *l fc flt^F £ IWI 5e1" £ £ * fc o T , fitl 

*?>f r\ v 'J =r > y 7°) JifcHSgLfctf'J =r** V-^f- Kt^yj^X 
$fj (parallel sequence anal ys is) p S A^*S Q ^K^&K <fc <9 
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(i\ Fodort,, Science, 251:767, 1991^|a^^ i; n y + y -?) 

S^^/f^S^ 1 ^^^^ y" *J ^ -if - v a > ^^1" 0 igL 
'J rf* * V^f- K^7JV* HrW >-e&1Si3*iTi/>£$§£-Ji, (flit* T J a' 

(7) SAGE?£ ( ± ^ ibi^ct) ? n - =. y y Km v> f> ti S t M L 



C2i) mmw- 10-511002 

i 19 $ t> it v ? ^ j (ifl * <r> 9 ¥ £ ftffi-t & tz tb <n m<v ^ffi £ W K & S -e 

9 ^ - * ^ > '/jvco 9 7 *— & $ -fr £ (30 K^tffl -e* s o 03§l& **fc!#-e fi , 
^ > 7 jve^u t mnra t n 3 > t° - ? -mm ^ & *u> „ 

^^^s^iji^i 1 &±<v9 y%mw&m<D&T>% y >^s^§B#KiiMgi- 

i CO =t ? if - ^ LT(9||if iOinear search) *fflv^4 it** 

L^U 0®i*lfel*-e{±, NSl^^iliM (A, C, Girt: 
(iT) *Sfc*i7k»i - KJ (flflxJf, A = (K C= 1, G = 2, T=3 

@S?Ur-^^-^(7)^^=r- Ko-fey > ? - 7 7 -f )V (pointer fil 

e)|:§#ts 0 ^7 7ji^Uc0 7^3- K£ *M > * - 7 7 ;v*<7> 9 9~ 3 - K 

^5S1-So (SB^Ut- ^^^^^%g^Credundancy)^ fco^fi^lfc^MBB 
^ttL^ &o ) 
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V£3j CULT, #E^J«S?^T*°-f >^-7r>f JVl2^^$jLfc^^ 

<7)fEtgftfil4n4fc#1- & o -16:1- & E^iJ ^ ^* 3 - FtiLTf > 7 ;v 
It1-SBB^!I^^3- KfcHSjILfc*°>f >?~£fflv>t\ SB^t- ? ^- ^IO^cd 

sa^o f - ? ^ x 10* & %u k mi- %> #>f > ? - * 0 ^y-ffrw? 

{±E^iJ * 7* 3 - K £ -eih^l" ^H 5 tiSo * s v> t± f £ 
, fi?iJ^3-f^^ILt, a >f -^(binary search) £fflv>Tk J: ^ 



tfi^x^ h tj -izmKMrn? f*m*) ^t& 0 mt\$, 

& rio43j ticfctni:, sa^ij^^^^^^io+co^i-^ias^Mi-s* 0 

-f 7 ? - fi *°-f 7 ? - 7 7 -f ;Vl2fi0i 7 ]- tj - # 1043^^ £ f* h *) o ^ 7 
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(binary coded decimal: BCD)|jjr£E i t (i, ffiHi 
*£tf/ifc1-4 T##J 7 ? - 7 r ;U2£ & £ £>1" 0 LftiJ'oT, 

*U> 0 ^^@B^!J TAGCTJ (fc/iU A = 00 2 , c=01 2 , G=10^ 

T = H 2 ) HiLT, ^V^U--e^S&4^t± r 00011011 J t&S/iMo 
i ft KM L T , BCD^Ii r 00000000 0000001 00000010 OOOOOOllj t%Z>?z 

v 7 ;v * vm* <v 9 ?<n#&Mfc * , M i tz \± 1 7, h y 7 a a <d r - 9 M * 

7r^ jvi2t^#tcfi^b?^^^^#ffl-e§, i(7)g-e(,±#i> MJ-5&«#£ 
JgJteMK ^2^->7;Vff<7)tt^^^^^^^L, ?^3-Ki: 

ML, *<Z>*^3- KfcJ: t?^7 r 'J-£it3g7 Kl^xifSI-Sit-C^t 

^«*fr1-& - fc^-Clio #F£L<fi, #3liI<£>£ft££>Sfi, 7n^7t 
$ 7n ^9 A pTI^ n > t: a - * -Cftfifcl-S 3 7 tT a - * 7n ^9 A CJ: 19 
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k° a. - 9 "Clf tii KfEfte>#JK£Mf1~ 3>tf.x-*£3> 
7 -f ¥ 7 (configuri ng) l TSftf 4 * , - j&ffl £ M P^ffl 7° n ^ 9 

&urtt%?y}£^-9xm&M*) *n&%mffiMfoftzimw roms 

tz\±yu y 7,9) CftfftJiH s lifiU>. *fPJ<7? ^77 x A li i tz 

LT*ii1-££i ft, ^coi&^li, £#«#HJ: tj , JifSco 

M^^^-rJ: ? K^&&£>hfrtzmW£*^?3X*^y\±^-9*m , $tZ>o 

\>XT(DUmn\t^m^^-fz> *>co-ePl5ei-£ &<7>-efiftv> 0 ^-ti^lifflv^ 
-i) i t co -c § £ #Jil * ft ^1- £ ^ n o >ftb CO ^Ji ft 19 k ffiffl -e § 

£ fz h 7 o 

tt o * 1 MPl^ 7 F 7 7 V 7 - -if 1" ft b £ 7 7 * 'J 7 t L TNIalll 

»2MIxy K7 * U7--tf1-£*?*>?^7^gfif t LTBsmFIfc^ffi L T 
9 bp c75^7£#£ 0 BsmFI (ifSft^S: GGGAC^14 bp yMV>fflffi&*%)WL, 
4 bp c7?5'^^^^^^^;^ t^TllOSjLfcCNew England BioLabs) c j^LfcC 
QGGACATQj: ^ ^ BsmFI^; ^ Nlalll (CATG) »|te^4^U bp ^ ^ -jr 

Lff^EtSegBfitoJ: ^£<^MLT, ^coEfi^iS: (7) 3^1(7)^12 bp £^ 
t:H»^t?tl^o **it3>x., *^e>5Hfe>fcl&l::7 7# 'J >7^t 
^M&fiv^g bp *ntS"ffifflLfc 0 65< C-e^0|f1-£ J:^-lLTllbp 
CO^^#^tL£ 0 
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Gen Bank^f,^p,n.fcH V&^M%)?)? > fcT.a.-*5HrWU 9 bP£> ft 

tWte tAst^hUft^Z-ttftefr-DtZo Intel! iGenetics Bionet^- y jjy ^ 
- If 7. jtjtFindseqyn^^ A ^ftoT, GenBank 87^- ?^-*^£> 
H >@E^!lC84,300)S.fgaiLfco J^m<7?^*f(±1-^TMicrosoft Windows 
xAffl^Microsoft Visual Basics ||^ft,£SAGE:/n A T^fflV^Tfr 
ofc 0 SAGE-f — 3"<-Xfr%f?U ?y A(iffig|e®Clocus description)^ ^ f 
RNAJ tLT*Lfcie?i«**^)6, TESTJ t LT^ Lfc^ > V ] ) ~ 

NlaIII^^v^T^^-9-y-tr y h S"^*f Lfc t i * , 4 > 127 ^9 bp ? ytf 

jx- 1,511 <o9it\t 1 «t IJ^V^x^ h 'J --eln/f*5 t t 

frtefrotzo tk^<D^-y Y')-<DM^MKLtz^y^ v V (100)?) * ? i^f- 

< t &250 bpn^^ 0 -c>95%co[B]-t4) ^|f-M-X©x>' HJ - K J 
&rt*^?*Ljfe 0 iflKJ:*), 9 bp 9 y<7)>) £,5381 (95.5%) ^^jg^i; 

ffl^^Ell-^t, 5 /.g^^IiEfi^^mRNACCIontech)^^ BRL c D N A 

>-5' Ti.-3' ^V't^icDNAttftUo ^<7>cDNA£Nl 
alii -r^BfL, «8&7. M^hrtfv^ • tf-X (Dynal) c^tjrt(:J: 
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J-TTTTACCAGCTTATTCAATTCGGTCCTCTCGCACAGGGACATG -3' 
ATGGTCGAATAAGTTAAGCCAGGAGAGCGTGTCCCT -5' 

(IS^JM 1 33*^2) 

?- 11 1 1 1GTAGACATTCTAGTATCTCGTCAAGTCGGAAGGGACATG -3' 
3 - 4ACATCTGTAAGATCATAGAGCAGTTCAGCCTTCCCT -5' 

^t^WLT^ills^'J >*-Sr|^*L^^ BsmFI "C^Jlfl-Sit^Jio 
Tift*)?) 'J £ * jgl* S „ L ^MM T4 *° 

5"-CCAGCTTATTCAATTCGGTCC-3' 

3s J: cj 5 

5'-GTAGACATTCTAGTATCTCGT-3' 

PCRy? j£f * N1ain -e^O Bf t , Z.tib v ? ^ £^r1" & ^ > K ££J «9 
!gj^pSL30ianvitrogen)<^SphI§|j|£(;^n-->^Lfco ? v - ~> ff%m<0$i 

n}<7)T7&£zfT3mm*yyj^- 1 lt^v^pcrcj; *k 3n„-*r/t 

- M:ow^i;-^>^Lfto 1 f> 10 (io~- 50^ it H) c^^£#^r 

1-*^n->*, lEfc (Del Sa~l^ A Biotechniques 7:514, 1989) c7)J;^t~LT 
, 5 ' -GACCrCGACCrGAGGTAATTATAACC- 3 ' ( ^ 7 ) % y° ? 4 v - fc L T ffl 

v^T, P C Ri#tMH«t oT^U #»f£H «£ >)M£Lf;o SAGEV7f 
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4 v * ^ £ J: ^87^ Mfy ? ? f, 1 , 000?) ^ ^ £ =^ L ^ o ^ y 9 y 
) £ftfei^^PCR^H»L^o SA 

i> o 

$Lll$, 1.000? y<Dfrffi&&-? 0 16 %* s E^J<7)7>tf¥a>r-f-f-(am 

bi gui ty) £ ^ t T j&\ & & \t V V % - BE£iJ frhW$m2tLtzi><D-?$>Z<D-? 

%&2tltc77<7>? ftVco ft 4) M m % 9 ylO(D $ *> 9 5&sGenBankR87t£ w 

#1-* i t wbfrv tz 0 io^^it»^^7)m^^#K«f^7if^^s* t 

g^t^CHan^,^ Proc.Nat~I.Acad.Sci.U.S.A.83,:110,1986; Takedaj^ Hum, MoT 
Gen 2:1793, 1993) 0 
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TTCATACAC — b 4 0.5 

GTGGCAGGC NF-kB(X61499), AIu x > h ij -(S94541) 4 0.5 
GTAAAACCC TNF 1 1 (M55994X 

Alux> h ij -(X01448) 4 0.5 

GAACACACA -gCfc L 4 0. 5 

CCTGGGAAG A ^ XJ05582) 4 0.5 

CCCATCGTC ^ hn>KUy CytC^-#S/^— fe*(X15759) 4 0.5 
(B3#l#-Sf 8 -37) 

SAGE^y 3@«k»J#(^ 380 45.2 

^ffi 3® (15x3 = ) 45 5.4 

2@ (32x2-) 64 7.6 

1 M 351 41.8 

IISAGE^?^ 840 100.0 

[9?] it, 4bPGQ7># 1 J >^NlaIIIf|S|a:t|Jtg1-£, #^^t@^9bp 
Tg^^^t— St1"4it!&**3^ojt:GenBank R87x > h 'J - >t A:}^11 : # 
* h y -r^ j - v y & x if h y -fz/yf y 1 £>s§£\ ^ c ^ ^ & t ^ 
vmmfrffi tiot, jif^atfs? * * t l t iwi £ l * „ r^ux > 

>. ij - (Alu entry)j alu^tjggg^ij (Deininger^^ D .MoT .Biol .151, : 17, 19 

81) <j)/pt £ <H13 t:-^#^T LTV^jt^^j6tJ^^*^ GenBank X-> h D — 



S AG E<Dfcmmmte, *VX-dT'?<7j*?-*m\,*TftM (oligo-oTprime 
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o 1 CS^tS AGEtfflV^<7)tHCtl©!|J^e>#f)*LjtPJlmRNA 

^fflV^T, ZAP Express cDNAM^^f (Stratagene) ^ TSS^it^cT? 
7°n ^-)W:U;^T, ZAP Depress^ $r - £ c DNA5^ 77'J -£fi 
HL£ 0 ^>^^HS^i l5 ^^n->S:5-^f1-£ittJ: 19, 100%^ C DN 
A^ h^nit^ofc, 250~500coy 9 -^^^i- & 7>^ 

&HflE5l$*LT^& (Ruppertp,, Mol. Cell. Biol. 8:3104,1988) x 9 
CLT^^yj^X^-fto h'J^y-^l, HJ7°W-^>2, 7°n 
7j;i^^^7°f-^--tfAl^ h ij -y^is J: tfx illBfcfcf- 
ncDNA/n-^, R T-P C R t: J: o TIIR N A ^ f>f « L t c HJ 

^C^^'J^XU, ITOK, J-7X^ - 4f IIIB7 7° n r 7 — -{f E 

7°n-7^±95%J^J:^— cafe *) , |WJ D7°7 - * K/W 7^ N^U, 

t v -~yy%m^x&fcm&k#n;K£ <-aLfc (02) 0 s&k, hj7° 

yy-r^lM^ x9^^--trinBt7n7"T--tfE4), 9-f7*9'J^£;* 



tSAGE^^tli, 7 > * V y ?&%(4 bp)§Bf£i3 J; zf 9 bp<7) ^ ^ t>j&& 13 
Kfcffl^T, 4 o^M^gttT^ftV^^ (P1-P4) (-rr £ hib, GenBankR87 



(3D mmw- 10-511002 

—>3>- • 7n-7fc LTfflV^TlIcDNAy^ 

(H3£>M) o 

Sfi £ -CffiT 2 * J^M±fl¥ m & 7° n - 7* K o ^ T M H IE® 2 *LT ^ £ & <7) 

^£ 6x SSC/0.1% SDS^-e30^[|g^£-e^o^o £ftfb<757°n~7*fi, T4#ij 
7 * V^f- F^:f- -tf£ffl^T 7 32 P - AT P-efeli? tL^13bp<75^- tj ^ ? V 

13-mert yij ^-{£~^ g > (- j; 0 T|^£5 7*9 - ^ li, S 

AGEiaotfi^Ht^i: «t <-&Lfc (12) 0 * ^Pl£ ± y f P2|± > * 
ft* 1 ft 7 5 5 - -tf is «t Xf-fVfu fs W^r 1/ ?-lfteK#fo-t& i t 
s^ofc 0 GenBank R87(c(i, 7°l^7°n * ;i/^^v^7^^-^fA2^^-^-^ jn.> ]. 
U^£<#£W, 75 ?~-tfK*F LT{±*ffi<7)^Jif?tl7tCtruncated)x> 

^■e|4o ? ^P3(±, GenBankf.i^f tl&M^t^jffe^^V^-f tit 

St L £ ^ o #^(7? EST^ — jfc l , r <D i t HJ: 19 , ^ ^ P3^^(7) (bona fid 

e)i|£^jffi£g1-ii:^£ fcfc^fc^fcfcofco P4 ^ «t ^ T^£? c DNA 

2 ttTv^v^KlS^jitl^^l-- t S-^Lfco 
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SAGE 13mer Hyb SAGE W 

PI TCCTCAAAA 1.7% 1.5% (6/388) + 



(Sfl?'J#^ 38) 

P2 TGCGAGACC 1.135 

(SSiPJM 39) 



P3 ACGCAGGGA 
(ffi5<J## 40) 
P4 AATTGAAGA 
(I^J## 41) 



0.6% 



1.251(43 / 3700) + 



0.6% 0.2% (5/2772) + 



(M28443) 

a 0 7" W-t* A2 © 
3'*ig(U19977) 
EST -gc(R45808) 



0.45KC6/1587) + 



fcjtf TS AGE#41J (iglTiiKLfcfcis*) r 13merH 
ybj (4, ±|2(0 «t ^13mer-e c 7*9 "J -StX? T J -x>^-J-£ £ t 

i:J:o TH t, tl7t|g^^1-o * ? U - - y ? L fzm-f Sfc-CBfc L fclfcte:/ 
9~ iV^l.c^- - : : > ;• •'; •• : J |*K-:>j; *"o TSAGE^J (?) 

#S-craS?*Ljkit*^1-o riE«J t(±, 1995^ 6j ^ g aoNCBI-e^BMff 
$ ft T V >5 GenBankx y y \) - <T) BLASTf^ tp, |± ^ % ^ f (Al tschul t f, t J . Mol . 

Biol. 215:403, 1990) o j yf£tt A«#l±ft 4) IPf£-M*£ <b <£> K 

Sfc-J- £ £ t # ^ 19 , P2 7° V 7° n * ;V # 3r V ^ 7° f - ^ - 4? A2 \z ft -f Z> £££ g <7) 
(£tl£, GenBank R87comn#i)P$^:^) C-ittiit^b^o 

SAGEi:J:oT#^f:y^^, *K«B«t-ie« £ tlT^S J; $ PS 
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OOOOOOOOOOXXXXXXXXXXC ATG-3 ' 
3*-GTACOOOOOOOOOOXXXXXXXXXX 

&&ffifrKffim#}%, mum (Wx.«, FL ) £^ri-&4«^ 

'J^V- (f!) x. «\ FL-CATG) £ p^f - 4 o Sffle, FL-CATG^- ij ^ _ % ±^<r, v * 

5'-FL-CATGOOOOOOOOOOXXXXXXXXXXCATG 

GTACOOOOOOOOOOXXXXXXJCXXXGTAC-FL-5' 

5'-FL-CATGOOOOOOOOOOOXXXXXXXXXXCATG & ± 0 s 
GTACOOOOOOOOOOXXXXXXXXXXGTAC-FL-5', 

^n-*iDNA^#^ 0 £<0-#«DNA<Z>ii'M&tt$f i L < 

t j ^£^tt-&Mv > u 7 t/N>f ^>fX?*4 0 ^fihco 

GATG0000000000 CATGXXXXXXXXXX & 

(Sfcii, 3' ^^catc*^-*-* : oooooooooocatg) 

$)x_ii\ VLSIP^ (Fodor |fjf|) [;J;otf|I?Jit*'J 
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1 ■CHDftt L^mnMMTii, ?V V K^H4 10 ijt(±l.O48,576^-jjggg^ijC 
ATGOOOOOOOOOO^) ^>j^nif K**#£ u * 0 S BT * s , 10 JtS 
@^U^CATG(7)3' fljtl^JJlJi^CftoT^SCiifli, CATG(^ -75^ 
ct?3' *si:*4rv*y > ^SfO^^ tfflHiilt* 4 T V * 'J 
%<D¥fr<Dffi&<D-ffl t LTfflV^tlTV^) 0 th • £V AH (±100,000- 200, 

7 7 J V - A - GGAGCATG(X\ 0 (0), 0 CATGCATCC— ~f? 4 v - B , 
7° 9 >f V - A - CCTCGTACCXX 0 CO), 0 GTACGTAGG— 

(0) 10 CATG-3' 

7-r77'j-A, i:io (-^iru/c^'^ ^ 7-r7'?y-B, i : 10 ^ 
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1:50 KtfRLfcS?* 9 ^^'J-A, 1 : 100 KffrjR b /c 9 V' 
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RNA (L^U 9>f ~f*7 } ) -B(D&) £ffij£1-£ 0 2E t±, ^mK%M2H& 

3 ft* a> i<7)^^jeWtf -A-e»iffiv^ft*-e3&5i3 ft 

$ fe^SiJ^P S A^*ifil«lT-fi, y^^ftbijt:, |£^!»©#5£^SIS^ 
^<£> i ^ £#5e«I§^ r#ffl*^WJ-Cia®L^ «t iK, -McDNA 

ft£ 0 i^!PE*Sj(±T>* u yymMx-wWL, pcr? 1 

LTTi M^7° h 7tf v > • e-X(7)iiH#^L/c i $ X°&h Q if ls«ftt« 7 7 
> K-C, 7WH:>f^tdNTPS:ffl^T, 3H^#5fr&^i& £ ft 6 «fc 9 £1" 

J: d -ft^¥M£<^W^£MU CATCOOOOOOOOOO^^-f-SHffiv 

<z» otitis «tiy f fp#ii±±iai:i^#^*So 
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KJi, P C R t tz\±\^(D^ ^7°n^ffl<7)g£^£tJDx_, #S*tWcODNA£$) 

^co^tff+«-coKW»LTV^)>$\ T^;VJ MB^O (DNAfi»L 
TV>ft^o£) "C**^, ( 1 J: *} ©V>Tft 

£ *L <b colS* (4 , SAGE ^itfST-Mt' o v> T CO 5eS ft 43 «t ^ fc&tt}<D 

t ~ * £ t £*sei-& &co-e&& 0 fl^coEfi^v^ y y ^ioi 

M«£ftI*®tt££B «t 7 i:4£, I447>*'J > ^g^»igfc*> 

gBffiTc D NA^^J|f1-^^T\ IWJDc DNAifflgt)^'f®^c7)-9->7 0 ;VH>!t LT 
4?ft < t 4) 2 oco^ft£7># 'J ^^l^fflv^i t KX 19, McOSHS^nT 
f g t * 19 , i * ft gt^ © 1 o H*f 1" & gflftSISffi * L ft ^UteA 1 * & B£ 
^fj (?) W M t£ t ft * o 
^lUfioVtV^^VA^t^tfftgt^fcfc^^t Lt\ SAGE 

(± , * m> s )if ^-^ffliM * * fiftft k 43 it & m^mmm %mi% * k l ft 
tt^tff^ft^ftv^ ^cora, sAGE^i^Mtt im«co, fejiTO^ 

«\ i<?)16!i(7)jtfti:SAGE^ltnit!&fS6f*4% 

^ge^&snm^M-f & - 1 n«t ^ , 3 mmcom^ 1 BfB wei.ooon 
&±<Dfci*m®* Mt^ - 1 a^tfe t ft % ? o ^^ss^j^gsitii, 

3 |§ H CO ^ 36co $ m K O V> T 451bpe>fl^#4§ ft £ (451bp/ llbp/ ^- x 3 
6=1476^ MSI-^g 9 7 ^cojSfflM^«1-s 0 ffilx_tf. 
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^v)iooj2j,±^ mR NA (0.025%jejL_h) -e^^^s^^gt/^IO^ti^ loo 

KlWUSStlfc-eafe* ? 0 ^tifbO^lftai^Cclifferential representation) ^ 

S-3>Ti & f|« ^ & (D ~c& & £ t ^ o T v> & 9 V % a - F1" S MfS^ fi 

E^JMt^tSit Ciotshyr^ 7i;^g-e§& 0 IKM^, SAG 
o£#) #!JI#) o^tfh * 3t(i^±rt-C«JS#H«trp"C||^$ ti&Ji 
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